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Abstract 
Objectives: To determine the diagnostic value of diascopy and other non-invasive clinical aids on recent differential 
diagnosis algorithms of oral mucosal pigmentations affecting subjects of any age. 
Material and Methods: Data Sources: this systematic review was conducted by searching PubMed, Scopus, Dentis-
try & Oral Sciences Source and the Cochrane Library (2000-2015); Study Selection: two reviewers independently 
selected all types of English articles describing differential diagnosis algorithms of oral pigmentations and checked 
the references of finally included papers; Data Extraction: one reviewer performed the data extraction and quality 
assessment based on previously defined fields while the other reviewer checked their validity. 
Results: Data Synthesis: eight narrative reviews and one single case report met the inclusion criteria. Diascopy 
was used on six algorithms (66.67%) and X-ray was included once (11.11%; 44.44% with text mentions); these 
were considered helpful tools in the diagnosis of intravascular and exogenous pigmentations, respectively. Surface 
rubbing was described once in the text (11.11%). 
Conclusions: Diascopy was the most applied method followed by X-ray and surface rubbing. The limited scope of 
these procedures only makes them useful when a positive result is obtained, turning biopsy into the most recom-
mended technique when diagnosis cannot be established on clinical grounds alone.
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Introduction
Oral mucosal pigmentations are relatively common in 
daily dental practice and usually mean a diagnostic cha-
llenge for clinicians (1-3).  
In this sense, diascopy has been proposed as a possible 
diagnostic tool for this type of conditions, being defined 
as a procedure of removing the camouflaging effect of 
congested blood to reveal the true colour of underlying 
lesions (4). This is done by means of a glass or plastic 
diascope, usually a microscopic slide, pressed against a 
cutaneous or mucous lesion (4-6). Its characteristic blan-
ching effect is due to the phenomenon of blood dissipa-
ting intravascularly under compression, giving the tissue 
a pale appearance (4,7,8). Even though dermatologists 
regularly use epiluminescence microscopy in the early 
diagnosis of malignant melanoma and pigmented skin 
lesions, magnified or unmagnified diascopy is someti-
mes applied on large cutaneous pigmentations (5,6,9-
12). In dentistry, its most common application consists 
of obtaining a positive result for blanchability to poten-
tially identify the intravascular nature of oral pigmented 
lesions; however, not all intravascular conditions seem 
to comply with this rule (4). This is of utmost importan-
ce for an accurate diagnosis and the appropriate mana-
gement of oral pigmentations. In view of the lack of any 
study that has methodologically assessed the current cli-
nical value of diascopy and other non-invasive clinical 
aids on this kind of lesions, this new systematic review 
has been conducted to provide scientific evidence on this 
field.
-The following objectives were addressed:
•Primary: to determine the current diagnostic value of 
diascopy on the differential diagnosis of oral mucosal 
pigmentations, all types of recently published articles 
that described a differential diagnosis algorithm about 
such lesions in which this diagnostic technique was 
present were reviewed, against those that did not use it, 
aimed at subjects of any age affected by these oral con-
ditions.
•Secondary: to determine the diagnostic value of other 
non-invasive clinical aids on the previously mentioned 
differential diagnosis flow charts, as well as the most re-
commended method to reach a definitive diagnosis. 
Material and Methods
- Protocol
This systematic review was conducted according to a 
previously established protocol. Likewise, the PRISMA 
Statement recommended items were addressed whene-
ver possible (13). 
- Eligibility criteria
Types of studies: all kind of recently published articles 
describing differential diagnosis flow charts of oral mu-
cosal pigmentations, including diascopy or not as a diag-
nostic step were considered. Only the most mentioned 
lesions in several related review articles were taken into 
account (2,3,14,15), to which haemangiolymphangio-
ma, peripheral giant cell granuloma and thrombus were 
added based on the authors´ experience (Table 1). Fur-
thermore, non-English papers were excluded (16) and a 
15-year period was established to conduct the review. 
Endogenous 
pigmentations
Melanin-related lesions
Melanotic
Physiologic pigmentation 
Post-inflammatory 
Smoker´s melanosis 
Oral melanotic macule 
Endocrine disorders 
  Addison´s disease 
  Addisonian pigmentation 
  Melasma 
  Hyperthyroidism 
Syndromes 
  Peutz-Jeghers syndrome 
  Multiple 
neurofibromatosis 
  Albright syndrome 
  Laugier-Hunziker 
syndrome 
HIV melanosis 
Melanocytic
Melanoacanthoma 
Nevi
Lentigo 
Melanoma
Exogenous pigmentations
Amalgam tattoo 
Other foreign bodies 
tattoos 
Non-melanin-related lesions
Vascular
Extravascular conditions 
  Petechia 
  Ecchymosis 
  Hematoma 
  Peripheral giant cell 
granuloma
  Kaposi´s sarcoma 
Intravascular conditions 
  Haemangioma 
 Vascular malformation1
 Telangiectasia2
  Varix/thrombus 
Lymphatic or 
lymphatic/vascular 
Lymphangioma 
Haemangiolymphangioma 
Salivary
Mucocele 
Ranula
Systemic-related 
pigmentations
(vascular/melanotic)
Hemochromatosis 
Heavy metal pigmentation 
Drug-induced pigmentation 
Table 1. Oral pigmentations considered on study screening.
1 Considering Sturge-Weber syndrome; 2 Considering Rendu-Osler-
Weber and CREST syndromes.
Types of participants: subjects of any age affected by 
oral mucosal pigmentations.  
Types of intervention: application of diascopy or other 
non-invasive clinical aids on oral mucosal pigmenta-
tions. 
Types of comparator: no application of diascopy or other 
non-invasive clinical aids on such lesions. 
Types of outcome measures: 1. Primary: the diagnostic 
value of diascopy on current differential diagnosis pro-
tocols of oral mucosal pigmentations; 2. Secondary: the 
diagnostic value of other non-invasive clinical techni-
ques on these protocols and the most recommended me-
thod to achieve a definitive diagnosis. 
- Information sources
Four electronic databases were searched: PubMed (Na-
tional Center for Biotechnology Information, U.S. Natio-
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nal Library of Medicine, National Institutes of Health), 
Dentistry & Oral Sciences Source, DOSS (EBSCO 
Host), and the Cochrane Library (Wiley Online Library) 
and Scopus (Elsevier). A time filter was imposed from 1 
January 2000 to 25 May 2015 and all the databases were 
researched up to 1 June 2015 (a total period of 15 years 
and five months). No language filter was imposed in this 
phase. Reference checking of finally included articles was 
also performed. Additionally, authors of these finally se-
lected papers were contacted to clarify doubtful informa-
tion, absent data and confirm the extracted evidence. The 
search protocol was developed and conducted by one of 
the reviewers (DPL), once it was validated by the group. 
- Search 
The following search terms were used to search the four 
databases: oral cavity, oral mucosa, pigmented, pigmen-
tation, pigmentations, vascular, discoloration, discolo-
rations, discolouration, discolourations, hyperpigmen-
tation, hyperpigmentations, lesion, lesions, diagnosis, 
flow chart, protocol, differential diagnosis, algorithm, 
and guide. The search strategy for each database was 
previously specified in the systematic review protocol. 
- Study selection 
Once the articles were retrieved from each of the four 
databases and the duplicates were dismissed by one of 
the reviewers (DPL), the eligibility assessment of all 
the references was independently carried out by two re-
viewers (DPL and MPC). As a first step, the titles and 
abstracts were screened by language and inclusion cri-
teria. Then, the full texts of potentially relevant studies 
were examined for inclusion criteria compliance. Re-
ference checking of finally included studies was first 
performed by title; if the corresponding abstracts were 
considered suitable, the full texts were examined. When 
titles and abstracts did not provide enough information 
to make a decision or the abstracts were not available 
but the titles were considered suspicious of being related 
to the purposes of the review, the respective full arti-
cles were assessed. Reasons for exclusion were stated 
at each stage, except for title selection during reference 
checking. Disagreements between reviewers were sol-
ved by consensus at each step. If the two reviewers did 
not agree, a third investigator (IT) was contacted. 
- Data collection process
A data extraction sheet based on a priori established data 
items was developed and accordingly modified after pi-
lot-testing it on three of the finally included studies. On 
this occasion, only one of the reviewers (DPL) extracted 
the data from the corresponding studies while the other 
reviewer (MPC) checked its validity. Again, disagree-
ments were solved by consensus. If no agreement could 
be reached, a third investigator (IT) was consulted. 
As stated, authors of the finally included articles were 
contacted to obtain ambiguous or absent data, as well as 
to confirm the performed data extraction. 
- Data items
Information was extracted from each included study on: 
1) Study design: justification, aims, type of study accor-
ding to previously reported classification (17), type and 
language of cited documents, and funding. 
2) Participants: features of the population for which the 
differential diagnosis protocol was developed, type of 
included lesions, and features of case reports, if present. 
3) Intervention/comparator: main aspect that determines 
the first step on the differential diagnosis protocol; pre-
sence of diascopy, at which level and type of lesions; 
and presence of other clinical diagnostic techniques, at 
which level and type of lesions.
4) Outcomes: diagnostic value of diascopy and other 
non-invasive clinical techniques applied on the included 
protocols, as well as the most recommended method for 
reaching a definitive diagnosis, and other conclusions. 
As already reported, the data extraction sheet was de-
veloped a priori, but three additional items were added 
after reading the finally included articles. It was decided 
to include the type and language of the documents cited 
on finally included papers to provide information about 
what kind of data they were based on. Likewise, the as-
sessment of the main aspect or procedure that determi-
ned the first step on each of the differential diagnosis 
protocols was introduced since it was considered to be a 
very useful contribution to daily dental practice.
- Quality assessment
Since the finally included studies were expected to 
mainly consist of narrative reviews, risk of bias as-
sessment was not considered. For this reason, their 
“quality” was assessed through a self-designed checklist 
based on six parameters that were considered important 
for their clinical application. Based on the authors’ cli-
nical experience, three features related to the algorithm 
per se and another one focused on the article text were 
initially proposed for the quality appraisal: one classi-
ficatory aspect per step (to allow establishing a hierar-
chical diagnostic process), self-explanation of each step 
(clearly described clinical aspects or techniques to ease 
its implementation), presence of distinctly specified le-
sions (to clarify which types of lesions clinicians should 
mainly consider with each protocol) and description of 
outstanding malignancies in text (to alert clinicians to 
base the differential diagnosis on their exclusion). This 
checklist was modified after completely reading the arti-
cles selected by screening titles and abstracts, with two 
more text parameters added: thorough explanation of the 
algorithm (to reinforce its understanding and solve any 
doubt from its isolated assessment) and clearly stated al-
gorithm limitations (to become aware of its scope). 
As in the data collection process, the quality assessment 
was performed by one of the reviewers (DPL), while the 
other reviewer (MPC) checked its validity. In the case of 
several flow charts, only algorithms based on oral pig-
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mentations were considered. Disagreements were solved 
by consensus. If no agreement could be reached, a third 
investigator (IT) took part.
- Summary measures and synthesis of results
A descriptive data analysis was performed. The fo-
llowing aspects were considered: the percentage of stu-
dies applying diascopy or other non-invasive clinical 
techniques (either in protocols or in protocol/text com-
bination), the most recommended method for a defini-
tive diagnosis and its percentage of use (regardless of 
its place of mention), and the different main aspects or 
procedures that determined the first step in the several 
algorithms and their prevalence (either individually or 
coupled with others) (Table 2).
Results
- Study selection
A total of nine studies were finally included in the review. 
The searches of PubMed, Scopus, DOSS and the Co-
chrane Library databases provided a total of 172 studies. 
After adjusting for duplicates, 155 remained. Of these, 
Included studies Diascopy Other clinical aids Definitive 
diagnosis
1st aspect/procedure 
Flaitz, 2000 (18) Yes No Biopsy Colouration 
Carpenter and Rudd, 2000 
(19)
Yes X-ray1 Biopsy Colouration 
Rudd et al., 2001 (4) Yes No Biopsy Colouration2
Coleman et al., 2002 (20) Yes No Biopsy Colouration/distribution 
Kauzman et al., 2004 (21) Yes X-ray Biopsy Distribution 
Meleti et al., 2008 (22) No X-ray Biopsy Medical history/colouration3
Müller, 2010 (1) No X-ray Biopsy Distribution 
Vachiramon and 
McMichael, 2012 (23) 
Yes4 No Biopsy Colouration/diascopy4
Pai et al., 2012 (24) No Surface rubbing Biopsy Medical history 
TOTAL Yes: 6/9 
(66.67%) 
X-ray1: 1/9 
(11.11%), and 
combined: 4/9 
(44.44%) 
Surface rubbing: 1/9 
(11.11%) 
Biopsy: 9/9 
(100%)
Colouration alone: 3/9 (33.33%), 
and combined: 6/9 (66.67%) 
Distribution alone: 2/9 (22.22%), 
and combined: 3/9 (33.33%) 
Medical history alone: 1/9 
(11.11%), and combined: 2/9 
(22.22%) 
Combined diascopy: 1/9 
(11.11%) 
Table 2. Results of individual studies and synthesis, in chronological order.
Combined: sum of times a specific procedure or clinical aspect is considered, either alone or together with others. 
1 The unique “X-ray” mentioned in an algorithm. The remaining “X-ray” and surface rubbing were included in the respective 
texts.
2 Information assumed from the text, but not confirmed. 
3 Information provided by the authors, who were contacted by email. 
4 Information provided by Dr Vasanop Vachiramon, who was contacted by email. 
137 studies were discarded after reviewing their titles 
and abstracts since it was considered that they did not 
meet the inclusion criteria. The exclusion criteria in this 
phase were classified into four groups: group 1 (n= 41), 
involving studies that mentioned the previously reported 
included lesions without evidence of a differential diag-
nosis flow chart; group 2 (n= 26), in relation to studies 
that described other oral lesions (distinct from caries); 
group 3 (n= 60), comprising studies of other medical 
disciplines, congress abstracts, articles related to caries 
or not focused on differential diagnosis (regardless of 
the type of lesions assessed), lesions beyond the limits of 
the oral cavity, and miscellaneous; and group 4 (n= 10), 
concerning non-English studies. Thus, 18 studies were 
selected for the full texts to be read. It appeared that ten 
studies did not meet the inclusion criteria and another 
one could not be retrieved, so seven articles were inclu-
ded in the systematic review from the database electro-
nic search. Additionally, seven studies were also consi-
dered for full text reading by checking the references of 
the seven studies mentioned above; five of them were 
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excluded for not providing a differential diagnosis flow 
chart. Therefore, a total of nine studies were finally in-
cluded in our review (Fig. 1).
Fig. 1. Flow of information through the different phases of the sys-
tematic review. *Comprising studies of other medical disciplines, 
congress abstracts, articles related to caries or not focused on differ-
ential diagnosis (regardless of the type of lesions assessed), lesions 
beyond the limits of the oral cavity, and miscellaneous. 
Eight authors of the included articles were contacted 
by email for further information, mainly related to the 
funding source, population features and the main aspect 
or procedure that determined the first step in the diffe-
rential diagnosis algorithms. Likewise, the same authors 
were contacted to verify the accuracy of the extracted 
data by sending them a copy of the respective draft chart 
by email. All authors responded, with one exception 
that provided the first-stage information without subse-
quently confirming the data extraction. The whole pro-
cess was performed by one of the reviewers (DPL).
- Study characteristics (Table 3, Table 3 continue, Table 
3 continue-1)
•Study design
The nine studies finally selected for the qualitative as-
sessment consisted of eight narrative reviews (1,4,18-
23) and one single case report (24). One narrative review 
was followed by a case series of three melanin-related 
oral pigmentations (21) and the oral melanoma case re-
port was followed by a narrative review mainly based 
on this entity (24). Almost all of the included studies 
arose from the large variety of mucosal pigmentations 
that may appear in the oral cavity and their challenging 
differential diagnosis, with the main purpose of helping 
clinicians identify and manage them. Within these stu-
dies, the greatest part of the cited documents was in En-
glish and mainly comprised of published articles on the 
global calculation; nonetheless, some papers individua-
lly showed the same or greater number of book citations 
than published articles (4,18-20). Only one study had a 
funding source (20).
•Participants
With the exception of two articles (18,22) that were res-
pectively focused on children and adolescents and on 
subjects from an outpatient clinic of Oral and Maxillo-
facial Surgery, the remaining papers (1,4,19-21,23,24) 
did not specify the features of the population beneficiary 
of the differential diagnosis protocols beyond subjects 
affected by the corresponding included oral lesions. 
Lesions included in the algorithms varied from just oral 
pigmentations, either focal or multifocal/diffuse, mela-
nin or non-melanin related (1,4,19,21-24), to oral pig-
mentations coupled with white lesions, ulcerative condi-
tions and tissue enlargements (18,20). 
As already mentioned, one article reported three cases of 
oral pigmentations histopathologically diagnosed as com-
pound nevus, melanoacanthoma and melanoma, in a 28-
year-old East Indian man, a 13-year-old East Indian male 
and a 77-year-old Asian man, respectively (21). Additio-
nally, another article reported a case of malignant mela-
noma in a 58-year-old man diagnosed through its clinical 
appearance, fine needle aspiration cytology of the left 
submandibular lymph node, orthopantomograph, compu-
ted tomography and a complete haemogram (24). 
•Intervention/comparator
Diascopy was used in six protocols (4,18-21,23), while 
only one algorithm reported the use of X-ray as a non-
invasive clinical aid (19); nonetheless, the use of X-ray 
was mentioned more in text (1,21,22). Likewise, surface 
rubbing was mentioned once in the text in the diagnosis 
of oral malignant melanoma (24). Colour determination 
was the most frequently described first step amongst al-
gorithms, either alone or combined (4,18-20,22,23). 
•Outcomes 
•Primary
Three articles stated briefly the diagnostic value of 
diascopy (4,19,21), while the other three studies that in-
cluded this technique in their algorithms did not state its 
value anywhere (18,20,23). 
•Secondary
Two articles briefly described the clinical value of X-
ray (19,21), while the other two that mentioned its use 
did not state its value (1,22). Biopsy was recommended 
everywhere to reach a definitive diagnosis (1,4,18-24).
- Quality assessment (Table 4)
Only one study met all of the parameters assessed (21). 
One study met five of them (19) and the other two fulfi-
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e 
al
go
rit
hm
). 
 
C
as
e 
re
po
rt
s:
 n
on
e.
 Il
lu
st
ra
tiv
e 
im
ag
es
 sh
ow
n.
  
M
ai
n 
cl
in
ic
al
 a
sp
ec
t: 
th
e 
ex
ac
t 
co
lo
ur
at
io
n 
(r
ed
, b
lu
e 
or
 p
ur
pl
e 
vs
. 
br
ow
n 
or
 b
la
ck
). 
D
ia
sc
op
y:
 1
st
 st
ep
 o
n 
re
d,
 b
lu
e 
or
 p
ur
pl
e 
fo
ca
l, 
fla
t P
O
M
 (i
nt
ra
 v
s. 
ex
tra
va
sc
ul
ar
, 
ep
ith
el
ia
l t
hi
nn
in
g 
or
 d
ys
pl
as
ia
). 
O
th
er
 c
lin
ic
al
 a
id
s:
 X
-r
ay
: 1
st
 st
ep
 o
n 
br
ow
n 
or
 b
la
ck
 fo
ca
l, 
fla
t P
O
M
 
(e
nd
og
en
ou
s v
s. 
ex
og
en
ou
s 
pi
gm
en
ta
tio
ns
). 
D
ia
sc
op
y 
m
ay
 o
fte
n 
be
 h
el
pf
ul
 to
 
di
st
in
gu
is
h 
in
tra
 fr
om
 e
xt
ra
va
sc
ul
ar
 
le
si
on
s, 
bu
t t
he
 fo
rm
er
 m
ay
 n
ot
 b
la
nc
h 
   
   
-la
rg
e 
nu
m
be
r o
f f
ee
de
r v
es
se
ls
 o
r s
m
al
l 
va
sc
ul
ar
 lu
m
en
s-
 (h
ae
m
an
gi
om
a 
or
 
K
ap
os
i´s
 sa
rc
om
a)
. 
X-
ra
y 
m
ay
 b
e 
us
ef
ul
 fo
r d
iff
er
en
tia
tin
g 
en
do
ge
no
us
 fr
om
 e
xo
ge
no
us
 
pi
gm
en
ta
tio
ns
, b
ut
 th
e 
la
tte
r m
ay
 n
ot
 b
e 
de
te
ct
ed
 -s
m
al
l p
ar
tic
le
s-
. 
Bi
op
sy
 fo
r a
 d
ef
in
iti
ve
 d
ia
gn
os
is
. 
O
th
er
: e
ry
th
ro
pl
ak
ia
 d
oe
s n
ot
 b
la
nc
h.
  
R
ud
d
et
 a
l.,
 2
00
1 
(4
) 
Ju
st
ifi
ca
tio
n:
 d
en
tis
ts
 c
an
 q
ui
ck
ly
 
de
te
rm
in
e 
th
e 
va
sc
ul
ar
 n
at
ur
e 
of
 m
an
y 
O
M
L 
by
 a
pp
ly
in
g 
di
as
co
py
.  
 
Ai
m
s:
 to
 d
es
cr
ib
e 
th
e 
ci
rc
um
st
an
ce
s i
n 
w
hi
ch
 d
ia
sc
op
y 
ca
n 
be
 u
se
d 
in
 d
en
ta
l 
pr
ac
tic
e 
an
d 
w
ha
t u
se
fu
l i
nf
or
m
at
io
n 
it 
pr
ov
id
es
.  
Ty
pe
 o
f s
tu
dy
: n
ar
ra
tiv
e 
re
vi
ew
. 
C
ite
d 
do
cu
m
en
ts
: 5
 (3
 B
, 2
 P
A
). 
 
C
ite
d 
do
cu
m
en
ts
 la
ng
ua
ge
: E
ng
lis
h.
 
Fu
nd
in
g:
 n
on
e3
.
Po
pu
la
tio
n 
fe
at
ur
es
: n
ot
 d
ire
ct
ly
 sp
ec
ifi
ed
. A
ll 
pe
op
le
 
w
ith
 th
e 
in
cl
ud
ed
 le
si
on
s. 
In
cl
ud
ed
 le
si
on
s:
 fo
ca
l P
O
M
 o
f a
 v
as
cu
la
r n
at
ur
e 
(in
 th
e 
al
go
rit
hm
). 
C
as
e 
re
po
rt
s:
 n
on
e.
 Il
lu
st
ra
tiv
e 
im
ag
es
 sh
ow
n.
  
M
ai
n 
cl
in
ic
al
 a
sp
ec
t: 
th
e 
ex
ac
t 
co
lo
ur
at
io
n 
(r
ed
, b
lu
is
h 
or
 p
ur
pl
e 
vs
. 
no
n-
va
sc
ul
ar
)5 .
D
ia
sc
op
y:
 1
st
 st
ep
 o
n 
PO
M
 o
f a
 v
as
cu
la
r 
na
tu
re
 (i
nt
ra
va
sc
ul
ar
 v
s. 
ex
tra
va
sc
ul
ar
 
bl
oo
d)
.  
O
th
er
 c
lin
ic
al
 a
id
s:
no
t r
ep
or
te
d.
  
D
ia
sc
op
y 
ca
n 
be
 a
 v
al
ua
bl
e 
ad
ju
nc
t t
o 
di
st
in
gu
is
h 
be
tw
ee
n 
er
yt
he
m
a 
an
d 
pu
rp
ur
a,
 a
lth
ou
gh
 th
e 
fo
rm
er
 m
ay
 n
ot
 
bl
an
ch
 -l
ar
ge
 n
um
be
r o
f s
m
al
l c
ha
nn
el
s-
 
(h
ae
m
an
gi
om
a)
 a
nd
 to
 sc
re
en
 le
si
on
s f
or
 
m
al
ig
na
nc
y 
(K
ap
os
i´s
 sa
rc
om
a,
 
m
el
an
om
a 
an
d 
er
yt
hr
op
la
ki
a 
do
 n
ot
 
bl
an
ch
). 
Li
m
ite
d 
sc
op
e.
  
Bi
op
sy
 fo
r a
 d
ef
in
iti
ve
 d
ia
gn
os
is
.
Ta
bl
e 
3 
. C
ha
ra
ct
er
is
tic
s o
f t
he
 in
cl
ud
ed
 st
ud
ie
s, 
in
 c
hr
on
ol
og
ic
al
 o
rd
er
.
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C
ol
em
an
 e
t a
l.,
 2
00
2 
(2
0)
 
Ju
st
ifi
ca
tio
n:
 th
e 
di
ag
no
si
s o
f O
ST
L 
is
 a
 
da
ily
 c
ha
lle
ng
e 
fo
r d
en
tis
ts
 a
nd
 D
D
 is
 th
e 
m
os
t e
ff
ec
tiv
e 
ap
pr
oa
ch
.  
  
Ai
m
s:
 to
 p
ro
vi
de
 a
 c
on
ce
pt
ua
l f
ra
m
ew
or
k 
fo
r u
nd
er
st
an
di
ng
 th
e 
D
D
 st
ra
te
gy
 o
f 
O
ST
L,
 th
at
 is
 th
e 
ba
si
s o
f a
 d
es
ig
ne
d 
D
D
 
co
m
pu
te
r p
ro
gr
am
.  
Ty
pe
 o
f s
tu
dy
: n
ar
ra
tiv
e 
re
vi
ew
. 
C
ite
d 
do
cu
m
en
ts
: 6
 (5
 B
, 1
 P
A
). 
 
C
ite
d 
do
cu
m
en
ts
 la
ng
ua
ge
: E
ng
lis
h.
 
Fu
nd
in
g:
 th
e 
Te
xa
s C
an
ce
r C
ou
nc
il,
 th
e 
D
en
ta
l O
nc
ol
og
y 
Ed
uc
at
io
n 
Pr
og
ra
m
 a
nd
 
th
e 
Te
xa
s D
en
ta
l F
ou
nd
at
io
n.
  
Po
pu
la
tio
n 
fe
at
ur
es
: n
ot
 d
ire
ct
ly
 sp
ec
ifi
ed
. A
ll 
pe
op
le
 
w
ith
 th
e 
in
cl
ud
ed
 le
si
on
s.
In
cl
ud
ed
 le
si
on
s:
 w
hi
te
 a
nd
 d
ar
k 
O
M
L,
 lo
ss
 o
f m
uc
os
al
 
in
te
gr
ity
, a
nd
 so
ft 
tis
su
e 
en
la
rg
em
en
ts
.  
   
   
   
   
   
   
   
   
   
   
D
ar
k 
O
M
L:
 fo
ca
l (
va
sc
ul
ar
, e
pi
th
el
ia
l t
hi
nn
in
g 
or
 
dy
sp
la
si
a,
 m
el
an
in
-r
el
at
ed
 a
nd
 e
xo
ge
no
us
) a
nd
 m
ul
tip
le
 
or
 d
iff
us
e 
(v
as
cu
la
r, 
ep
ith
el
ia
l t
hi
nn
in
g,
 in
fe
ct
io
us
, 
im
m
un
ol
og
ic
, n
ut
rit
io
na
l, 
m
el
an
in
-r
el
at
ed
 a
nd
 
ex
og
en
ou
s)
 (d
iff
er
en
t a
lg
or
ith
m
s)
.  
C
as
e 
re
po
rt
s:
 n
on
e.
  
M
ai
n 
cl
in
ic
al
 a
sp
ec
t i
n 
da
rk
 le
si
on
s: 
th
e 
co
m
bi
na
tio
n 
of
 c
ol
ou
r a
nd
 d
is
tri
bu
tio
n 
(is
ol
at
ed
 a
nd
 m
ul
tip
le
 o
r d
iff
us
e 
re
d 
vs
. 
is
ol
at
ed
 a
nd
 m
ul
tip
le
 o
r d
iff
us
e 
pi
gm
en
te
d2
 b
ro
w
n,
 b
lu
is
h 
or
 b
la
ck
). 
 
D
ia
sc
op
y:
 1
st
 st
ep
 o
n 
is
ol
at
ed
 a
nd
 
m
ul
tip
le
 re
d 
O
M
L 
(in
tra
 v
s. 
ex
tra
va
sc
ul
ar
, e
pi
th
el
ia
l t
hi
nn
in
g 
or
 
dy
sp
la
si
a,
 a
nd
 m
al
ig
na
nc
y)
. 
O
th
er
 c
lin
ic
al
 a
id
s:
 n
ot
 re
po
rte
d.
  
D
ia
sc
op
y:
 a
lth
ou
gh
 a
ny
 e
xp
lic
it 
as
se
ss
m
en
t i
s r
ep
or
te
d,
 in
 th
is
 st
ud
y 
di
as
co
py
 is
 u
se
d 
as
 a
 d
ia
gn
os
tic
 
te
ch
ni
qu
e 
fo
r 
di
st
in
gu
is
hi
ng
 b
et
w
ee
n 
in
tra
va
sc
ul
ar
 a
nd
 o
th
er
 ty
pe
 o
f n
on
-
bl
an
ch
ab
le
 O
M
L.
 
Bi
op
sy
 fo
r a
 d
ef
in
iti
ve
 d
ia
gn
os
is
.
O
th
er
: K
ap
os
i´s
 sa
rc
om
a 
an
d 
er
yt
hr
op
la
ki
a 
do
 n
ot
 b
la
nc
h.
 
K
au
zm
an
 e
t a
l.,
 2
00
4 
(2
1)
 
Ju
st
ifi
ca
tio
n:
 P
O
M
 a
re
 c
om
m
on
, a
nd
 th
e 
un
de
rs
ta
nd
in
g 
of
 th
ei
r c
au
se
s a
nd
 th
e 
ap
pr
op
ria
te
 e
va
lu
at
io
n 
of
 th
e 
pa
tie
nt
 a
re
 
es
se
nt
ia
l. 
 
Ai
m
s:
 to
 p
re
se
nt
 a
n 
al
go
rit
hm
 to
 g
ui
de
 th
e 
as
se
ss
m
en
t o
f P
O
M
.  
  
Ty
pe
 o
f s
tu
dy
: n
ar
ra
tiv
e 
re
vi
ew
/c
as
e 
se
rie
s. 
C
ite
d 
do
cu
m
en
ts
: 3
3 
(2
 B
, 3
1 
PA
). 
 
C
ite
d 
do
cu
m
en
ts
 la
ng
ua
ge
: E
ng
lis
h,
   
   
   
 
1 
Fr
en
ch
.  
Fu
nd
in
g:
 n
on
e6
.
Po
pu
la
tio
n 
fe
at
ur
es
: n
ot
 d
ire
ct
ly
 sp
ec
ifi
ed
. A
ll 
pe
op
le
 
w
ith
 th
e 
in
cl
ud
ed
 le
si
on
s.
In
cl
ud
ed
 le
si
on
s:
 fo
ca
l P
O
M
 (v
as
cu
la
r, 
m
el
an
in
-r
el
at
ed
 
an
d 
ex
og
en
ou
s)
 a
nd
 d
iff
us
e 
or
 b
ila
te
ra
l (
m
el
an
in
-
re
la
te
d,
 v
as
cu
la
r a
nd
 e
xo
ge
no
us
) (
in
 th
e 
al
go
rit
hm
). 
 
C
as
e 
re
po
rt
s (
3)
. S
ub
je
ct
s r
ef
er
re
d 
to
 a
n 
O
ra
l P
at
ho
lo
gy
 
pr
ac
tic
e 
fo
r c
on
su
lta
tio
n 
of
 a
 p
ig
m
en
te
d 
le
si
on
5 . 
A
: 2
8-
ye
ar
-o
ld
 E
as
t I
nd
ia
n 
m
an
, f
oc
al
 d
ar
k 
br
ow
n 
le
si
on
 o
n 
rig
ht
 b
uc
ca
l m
uc
os
a,
 H
D
 a
s c
om
po
un
d 
ne
vu
s. 
B
: 1
3-
ye
ar
-o
ld
 E
as
t I
nd
ia
n 
m
al
e,
 m
ul
tip
le
 b
ro
w
n-
bl
ac
k 
m
ac
ul
es
 o
n 
bo
th
 la
bi
al
 a
nd
 b
uc
ca
l m
uc
os
ae
, a
nd
 o
n 
th
e 
an
te
rio
r t
on
si
lla
r p
ill
ar
s, 
H
D
 a
s m
el
an
oa
ca
nt
ho
m
a.
 C
: 
77
-y
ea
r-
ol
d 
A
si
an
 m
an
, i
rr
eg
ul
ar
 g
re
yi
sh
-b
la
ck
 p
at
ch
 o
n 
th
e 
bu
cc
al
 a
nd
 d
is
ta
l m
ax
ill
ar
y 
gi
ng
iv
a,
 H
D
 a
s 
m
el
an
om
a.
 Il
lu
st
ra
tiv
e 
im
ag
es
 sh
ow
n.
  
M
ai
n 
cl
in
ic
al
 a
sp
ec
t: 
di
st
rib
ut
io
n 
(f
oc
al
 
vs
. d
iff
us
e 
or
 b
ila
te
ra
l).
  
D
ia
sc
op
y:
 1
st
 st
ep
 o
n 
fo
ca
l r
ed
, b
lu
e 
or
 
pu
rp
le
 O
M
L 
(in
tra
 v
s. 
ex
tra
va
sc
ul
ar
). 
 
O
th
er
 c
lin
ic
al
 a
id
s:
 X
-r
ay
 o
n 
fo
ca
l b
lu
e 
or
 g
re
y 
le
si
on
s (
am
al
ga
m
 ta
tto
o)
 (i
n 
th
e 
te
xt
). 
 
D
ia
sc
op
y 
an
d 
X-
ra
y 
ar
e 
cl
in
ic
al
 te
st
s 
th
at
 c
an
 b
e 
us
ed
 to
 c
on
fir
m
 a
 c
lin
ic
al
 
im
pr
es
si
on
 a
nd
 o
cc
as
io
na
lly
 re
ac
h 
a 
de
fin
iti
ve
 d
ia
gn
os
is
, b
ut
 n
ei
th
er
 a
ll 
in
tra
va
sc
ul
ar
 le
si
on
s b
la
nc
h 
(th
ro
m
bu
s, 
ha
em
an
gi
om
a)
 n
or
 a
m
al
ga
m
 ta
tto
os
 a
re
 
ra
di
op
aq
ue
 in
 X
-r
ay
 -
sm
al
l p
ar
ti
cl
es
-. 
Bi
op
sy
 fo
r a
 d
ef
in
iti
ve
 d
ia
gn
os
is
.
M
el
et
ie
t a
l.,
 2
00
8 
(2
2)
 
Ju
st
ifi
ca
tio
n:
 w
id
e 
ra
ng
e 
of
 le
si
on
s 
fe
at
ur
in
g 
a 
ch
an
ge
 o
f c
ol
ou
r o
f o
ra
l 
tis
su
es
.
Ai
m
s:
 to
 d
is
cu
ss
 tw
o 
gr
ou
ps
 o
f P
O
M
 
(m
el
an
in
-r
el
at
ed
 a
nd
 c
au
se
d 
by
 o
th
er
 
pi
gm
en
ts
), 
an
d 
pr
es
en
t a
 d
ia
gn
os
tic
 fl
ow
 
ch
ar
t t
o 
he
lp
 th
e 
cl
in
ic
ia
n.
  
Ty
pe
 o
f s
tu
dy
: n
ar
ra
tiv
e 
re
vi
ew
. 
C
ite
d 
do
cu
m
en
ts
: 8
9 
(4
 B
, 1
 le
tte
r, 
84
 P
A
). 
 
C
ite
d 
do
cu
m
en
ts
 la
ng
ua
ge
: m
ai
nl
y 
En
gl
is
h,
 1
 G
er
m
an
, 1
 D
ut
ch
, 1
 F
re
nc
h,
   
   
1 
Sp
an
is
h.
  
Fu
nd
in
g:
 n
on
e7
.
Po
pu
la
tio
n 
fe
at
ur
es
: p
op
ul
at
io
n 
fr
om
 a
n 
ou
tp
at
ie
nt
 
cl
in
ic
 o
f O
ra
l a
nd
 M
ax
ill
of
ac
ia
l S
ur
ge
ry
 in
 th
e 
N
et
he
rla
nd
s7
.
In
cl
ud
ed
 le
si
on
s:
 m
el
an
oc
yt
ic
 a
nd
 n
on
-m
el
an
oc
yt
ic
 
PO
M
 (n
on
-s
pe
ci
fie
d 
in
 th
e 
al
go
rit
hm
). 
Fo
ca
l a
nd
 
di
ff
us
e 
or
 m
ul
tif
oc
al
 P
O
M
 (m
el
an
in
-r
el
at
ed
, v
as
cu
la
r 
an
d 
ex
og
en
ou
s)
 (i
n 
th
e 
te
xt
). 
C
as
e 
re
po
rt
s:
 n
on
e.
 Il
lu
st
ra
tiv
e 
im
ag
es
 sh
ow
n.
  
M
ai
n 
as
pe
ct
 o
r p
ro
ce
du
re
: m
ed
ic
al
 
hi
st
or
y 
an
d 
co
lo
ur
at
io
n6
 (m
el
an
oc
yt
ic
 
bl
ue
, b
ro
w
n 
or
 b
la
ck
 v
s. 
no
n-
m
el
an
oc
yt
ic
). 
D
ia
sc
op
y:
 n
ot
 re
po
rte
d.
   
O
th
er
 c
lin
ic
al
 a
id
s:
 X
-r
ay
 o
n 
fo
ca
l b
lu
e,
 
gr
ey
 o
r b
la
ck
 (a
m
al
ga
m
 ta
tto
o)
 (i
n 
th
e 
te
xt
). 
  
Bi
op
sy
 o
r r
ef
er
rin
g 
to
 a
 sp
ec
ia
lis
t i
s 
in
di
ca
te
d 
w
he
n:
 
-H
is
to
ry
 d
oe
s n
ot
 a
llo
w
 d
is
tin
gu
is
hi
ng
 
be
tw
ee
n 
m
el
an
oc
yt
ic
 a
nd
 n
on
-
m
el
an
oc
yt
ic
 le
si
on
s. 
 
- A
 m
al
ig
na
nt
 m
el
an
oc
yt
ic
 le
si
on
 is
 
su
sp
ec
te
d.
- A
 m
el
an
oc
yt
ic
 le
si
on
 w
ith
 n
o 
or
 lo
w
 
su
sp
ic
io
n 
of
 m
al
ig
na
nc
y 
or
 a
 n
on
- 
m
el
an
oc
yt
ic
 le
si
on
 c
an
no
t b
e 
di
ag
no
se
 
on
 c
lin
ic
al
 g
ro
un
ds
 a
lo
ne
.  
Ta
bl
e 
3 
co
nt
in
ue
. C
ha
ra
ct
er
is
tic
s o
f t
he
 in
cl
ud
ed
 st
ud
ie
s, 
in
 c
hr
on
ol
og
ic
al
 o
rd
er
.
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PO
M
: p
ig
m
en
ta
tio
ns
 o
f t
he
 o
ra
l m
uc
os
a 
(in
cl
ud
in
g 
lip
s)
; B
: b
oo
ks
; P
A
: p
ub
lis
he
d 
ar
tic
le
s;
 D
D
: d
iff
er
en
tia
l d
ia
gn
os
is
; O
M
L:
 o
ra
l m
uc
os
al
 le
si
on
s;
 O
ST
L:
 o
ra
l s
of
t t
is
su
e 
le
si
on
s;
 H
D
: h
is
to
pa
th
ol
og
ic
al
ly
 
di
ag
no
se
d;
 M
M
: m
al
ig
na
nt
 m
el
an
om
a;
 F
N
A
C
: fi
ne
 n
ee
dl
e 
as
pi
ra
ti
on
 c
yt
ol
og
y.
 
1  I
nf
or
m
at
io
n 
pr
ov
id
ed
 b
y 
D
r C
at
he
ri
ne
 F
la
itz
, w
ho
 w
as
 c
on
ta
ct
ed
 b
y 
em
ai
l. 
2  P
ig
m
en
te
d 
m
uc
os
al
 le
si
on
s 
=
 m
el
an
in
-r
el
at
ed
 o
r 
ex
og
en
ou
s.
 
3  I
nf
or
m
at
io
n 
pr
ov
id
ed
 b
y 
D
r W
ill
ia
m
 C
ar
pe
nt
er
, w
ho
 w
as
 c
on
ta
ct
ed
 b
y 
em
ai
l. 
4  E
nd
og
en
ou
s 
pi
gm
en
ta
ti
on
s 
=
 m
el
an
in
-r
el
at
ed
. 
5  I
nf
or
m
at
io
n 
as
su
m
ed
 f
ro
m
 th
e 
te
xt
, b
ut
 n
ot
 c
on
fi
rm
ed
.  
6  I
nf
or
m
at
io
n 
pr
ov
id
ed
 b
y 
D
r K
au
zm
an
, w
ho
 w
as
 c
on
ta
ct
ed
 b
y 
em
ai
l. 
7  I
nf
or
m
at
io
n 
pr
ov
id
ed
 b
y 
th
e 
au
th
or
s, 
w
ho
 w
er
e 
co
nt
ac
te
d 
by
 e
m
ai
l. 
8  I
nf
or
m
at
io
n 
pr
ov
id
ed
 b
y 
D
r S
us
an
 M
ül
le
r, 
w
ho
 w
as
 c
on
ta
ct
ed
 b
y 
em
ai
l. 
9  I
nf
or
m
at
io
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INCLUDED 
STUDIES Flaitz, 
2000 (18) 
Carpenter
and Rudd, 
2000 (19) 
Rudd et al.,
2001 (4) 
Coleman et 
al., 2002 
(20)
Kauzman et 
al., 2004 (21) 
Meleti et 
al., 2008 
(22)
Müller, 
2010 (1) 
Vachiramon 
and
McMichael, 
2012 (23) 
Pai et al.,
2012 (24) 
TOTAL
advantages/
limitations
CHARACTERISTICS
One classificatory 
aspect per step in the 
algorithm 
?        ? ? ? ? ? ? ? ? 4/9
Self-explanatory steps 
in the algorithm ? ? ? ? ? ? ? ? ? 4/9
Distinctly specified 
lesions in the 
algorithm 
? ? ? ? ? ? ? ? ? 8/9
Algorithm thoroughly 
explained in the text ? ? ? ? ? ? ? ? ? 4/9
Clearly stated 
algorithm limitations ? ? ? ? ? ? ? ? ? 2/9
Described outstanding 
malignancies ? ? ? ? ? ? ? ? ? 9/9
TOTAL
advantages/limitations 4/6 5/6 3/6 3/6 6/6 2/6 2/6 4/6 1/6 
Table 4. Quality assessment of included studies, in chronological order.
lled four (18,23). The remaining articles complied with 
three (4,20), two (1,22) or one aspect (24). 
All of the studies reported outstanding malignancies 
(1,4,18-24) and almost all of them included distinctly 
specified lesions in their algorithms (1,4,18-21,23,24). 
The less incorporated parameter was the statement of 
algorithm limitations (21,23). 
- Results of individual studies and synthesis (Table 2)
As has already been commented upon, the main aspect 
or procedure that determined the first step in the diffe-
rential diagnosis protocols was added to the results rela-
ted to the already known review outcomes. 
Diascopy was used on six of the nine included protocols 
(66.67%), being mainly applied to red, blue or purple, 
focal and multifocal/diffuse oral pigmentations, to dis-
tinguish between intravascular conditions and other type 
of lesions (4,18-21,23). Of these, only three studies brie-
fly stated the clinical value of diascopy, considering it a 
helpful and valuable tool for the previously reported ob-
jective and to screen lesions for malignancy, confirming 
a clinical impression and sometimes reaching a definiti-
ve diagnosis. However, it was stated that not all intravas-
cular conditions blanch under pressure (4,19,21). 
Only one of the nine algorithms (11.11%) reported the 
use of X-ray on brown or black focal lesions (19). No-
netheless, in the text of the other three articles (44.44% 
with the previous one), the use of this technique was 
described in the diagnosis of isolated blue or grey le-
sions with the same purpose (1,21,22). Similar to before, 
only two articles punctually assessed the clinical value 
of X-ray, considering it a helpful tool for differentiating 
melanin-related conditions from exogenous pigmenta-
tions, confirming a clinical impression and sometimes 
reaching a definitive diagnosis. Nevertheless, it was re-
ported that exogenous pigmentations may not be detec-
ted by X-ray (19,21). 
Likewise, one article (11.11%) described in its text the 
procedure of surface rubbing in the diagnosis of oral 
malignant melanoma, without evaluating its diagnostic 
value (24).
Biopsy was recommended without exception to reach a 
definitive diagnosis when this cannot be made on clini-
cal grounds alone (100%) (1,4,18-24).
Colour determination was the main clinical aspect that 
determined the first step in three of the nine (33.33%) 
included differential diagnosis protocols (4,18,19). The 
distribution of lesions was the main clinical aspect in 
two of them (22.22%) (1,21), the combination of colour 
and distribution in one (11.11%) (20), colour and me-
dical history in another (11.11%) (22) and colour and 
diascopy in the other (11.11%) (23). The remaining 
protocol seemed to be based on medical history alone, 
without mentioning any specific clinical aspect (24). 
Results from combined data (sum of times in which a 
clinical aspect or procedure was applied as a first step, 
either alone or together with other aspects or techni-
ques) were: colouration (6/9, 66.67%), distribution (3/9, 
33.33%), medical history (2/9, 22.22%) and diascopy 
(1/9, 11.11%).
Discussion
Many narrative reviews have been published describing 
large sets of oral pigmented lesions without providing a 
differential diagnosis flow chart (2,3,14,15,25-31). Only 
some of them have considered vascular lesions to be 
true oral pigmentations (3,14,25,27,30,31) and the use 
of diascopy has been proposed in these cases with the 
same aforementioned purposes (3,14,25,27). Likewise, 
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this technique has been coupled with the so-called “head 
lowering manoeuvre with abdominal compression” in 
the diagnosis of eight oral capillary haemangiomas, 
considering clinical appearance combined with a posi-
tive result in at least one of the previous procedures a 
sufficiently reliable method for their identification and 
treatment (32). Despite the lack of evidence in this re-
gard, the reported positive result for blanchability in 
Kaposi´s sarcoma in one of our included studies (19) 
seems not to be supported by histological data since red 
blood cells extravasation is an almost constant feature 
in all stages of the lesion and in almost all of its mi-
croscopic variants, although it may not be as evident in 
early patches (33-37); nonetheless, a negative blanching 
result even in these initial lesions has been stated (38). 
Colour interpretation is a subjective procedure; small 
differences may be difficult to notice and the final co-
louration is conditioned by the amount and location of 
the pigment within the mucosa (1,21). In spite of the fre-
quent use of this visual sign, there is some heterogeneity 
amongst algorithms and texts in this regard; for instance, 
blue may be considered to represent either a vascular 
lesion, a foreign-body tattoo or a melanin-related con-
dition (19-21,23). Although clinicians should know that 
some colours are more related to vascular or melanin 
conditions, based on the frequent colour superimposi-
tion, we recommend using diascopy on all dark oral pig-
mentations, mainly focal and regardless of colour, when 
the possibility of a vascular lesion is being considered 
and the technique can be applied due to location. Only a 
complete or significant positive result for blanchability 
will be useful in clinical practice, since a semi- or non-
blanchable result will make the clinician feel unsure of 
the diagnosis and a biopsy should be considered. 
In relation to X-ray, amalgam tattoo is more present on 
oral pigmentation-related reviews and the application of 
this technique has been well-mentioned on its differential 
diagnosis (3,14,15,26,30,31); nonetheless, it has been re-
ported that fewer than 25% of these entities will be seen 
as radiopaque on radiographs (26). For the same reported 
reasons, we recommend using X-ray on all focal flat or 
slightly raised blue, brown, grey or black oral mucosal 
lesions, trying to rule out an exogenous pigmentation. If a 
negative result is obtained, a biopsy should be performed 
if the possibility of an oral malignant melanoma cannot be 
dismissed on clinical findings alone. 
Despite the frequent presence of oral melanoma in many 
narrative reviews, surface rubbing is not described as a 
clinical tool on its diagnosis (2,3,14,15,25-31). This pro-
cedure was first applied on 13 subjects with a clinical 
suspicion of oral primary melanoma and a positive result 
was achieved on 11 of the finally 13 histopathologically 
diagnosed melanomas (39). Since then, some authors 
have reported its use (40-44); nevertheless, it seems that 
this technique has not been broadly implemented in the 
literature and its value has been questioned (45). 
As expected, histopathology assessment has elsewhe-
re been considered the gold standard method for rea-
ching a definitive diagnosis in oral pigmented lesions 
(2,3,14,15,25-28,30,31). 
Our study has several limitations. Regarding the study 
and review level, the search retrieved results were scree-
ned for just including English-language publications and 
only studies published in the last 15 years were conside-
red. Additionally, the set of included lesions may have 
obviated some conditions that could have led us to other 
diagnostic flow diagrams. Likewise, the performed title/
abstract search restriction was applied to best focus on 
potentially eligible papers since it was assumed that ar-
ticles without including any of those words would not 
be selected. In relation to the quality assessment, the 
evaluated parameters were based more on the applica-
bility of the diagnostic flows than on their quality, so the 
punctuations are not directly associated with the latter. 
Finally, the Oxford Centre for Evidence-Based Medicine 
does not currently consider narrative reviews or single case 
reports on its Levels of Evidence Table (46). In this sense, 
the articles included in this review would probably be clas-
sified into Level 5 regarding the rather well-recognised evi-
dence weakness of these study types. Moreover, the high 
presence of case reports, case series and narrative reviews 
cited in them and not directly related to the previously as-
sessed diagnostic techniques makes establishing a defini-
tive evidence level demanding. Nonetheless, in this parti-
cular case, better evidence about the previously addressed 
topics is not expected to appear. Taking this into account, as 
well as the corresponding benefits and harms of the repor-
ted procedures, the recommendations stated in this review 
are considered to be evidence-supported enough for their 
implementation in daily dental practice. 
Based on this evidence, it was finally concluded that 
diascopy was the most applied diagnostic technique on 
the recent differential diagnosis algorithms of oral pig-
mented lesions, followed by X-ray and surface rubbing. 
The limited scope of these techniques only makes them 
useful when a positive result is obtained and turns biop-
sy into the most recommended procedure when a diag-
nosis cannot be made on clinical grounds alone.
Interested authors are encouraged to clearly state all of 
the clinical techniques applied on their case report and 
case series studies, as well as the respective obtained re-
sults, also providing a histopathological diagnosis. Such 
information will allow investigators and clinicians to ac-
curately assess the diagnostic value and limits of those 
applied procedures and their relation to different types 
of lesions and their variants. 
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